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(57) An operation system has a controller (2) control- 
ling a plurality of medical devices and a footswitch (3) 
transmitting an instruction signal to the controller, the 
footswitch (3) having a selection unit (3c) capable of se- 
lecting, from the medical devices, a medical device to be 
used and an output of the medical device; and a first and 
second pedals (3a, 3b) capable of instructing the select- 
ed medical device to perform the output, and the control- 
ler (2) having a memory unit (13) storing output pedal 
setting information comprising operator identification in- 
formation identifying an operator; first pedal setting infor- 
mation comprising device identification information iden- 
tifying the medical device corresponding to the first pedal 
and information about an output of the medical device 
corresponding to the first pedal; and second pedal setting 
information comprising device identification information 
identifying the medical device corresponding to the sec- 
ond pedal and information about an output of the medical 
device corresponding to the second pedal; and a control 
unit (11) controlling, when the selection unit selects given 
output pedal setting information and the respective ped- 
als are held down, the respective medical devices on the 
basis of the first and second pedal setting information in 
the output pedal setting information. 
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Description 

Bacl^ground of the Invention 
Field of the Invention 

[0001] The present invention relates to tlie control of 
medical devices. 

Description of the Related Art 

[0002] Conventionally, an apparatus for operating 

medical devices sucli as an ultrasonic cutting and coag- 
ulating system (US) and electric surgical knives (monop- 
olar and bipolar) used in an operation room while se- 
quentially switching the outputs of the devices using a 
single unit of footswitch has been known (for example, 
Japanese Laid-open Patent Publication No. 
2002-238919). In addition, an ophthalmic operation ap- 
paratus with which the functions of the footswitch can be 
set in accordance with the need of the operator has been 
disclosed (for example, Japanese Laid-open Patent Pub- 
lication No. 1 1 -244321 ), as well as Japanese Laid-open 
Patent Publication No. 9-276214 and Japanese Laid- 
open Patent Publication No. 6-78920. 

Summary of the Invention 

[0003] An operation system according to an embodi- 
ment of the present invention has 
a controller controlling a plurality of medical devices and 
a footswitch transmitting an instruction signal to the con- 
troller, 

the footswitch having 

a selection unit capable of selecting, from the medical 
devices, a medical device to be used and an output of 
the medical device; and 

a first and second pedals capable of instructing the se- 
lected medical device to perform the output, and the con- 
troller having 

a memory unit storing output pedal setting information 
comprising operator identification information identifying 
an operator; first pedal setting information comprising de- 
vice identification information identifying the medical de- 
vice corresponding to the first pedal and information 
about an output of the medical device corresponding to 
the first pedal; and second pedal setting information com- 
prising device identification information identifying the 
medical device corresponding to the second pedal and 
information about an output of the medical device corre- 
sponding to the second pedal; and 
a control unit controlling, when the selection unit selects 
given output pedal setting information and the respective 
pedals are held down, the respective medical devices on 
the basis of the first and second pedal setting information 
in the output pedal setting information. 
[0004] An operation system according to an embodi- 
ment of the present invention has 



a plurality of medical devices; 
a controller controlling the medical devices; 
a footswitch having first and second pedals capable of 
instructing the medical devices to perform the output and 
5 transmitting an instruction signal to the controller in ac- 
cordance with holding-down states of the respective ped- 
als; and 

a wristband worn on each arm of the operator, the wrist- 
band having an IC tag storing operator identification in- 
^0 formation of the operator and left/right classification in- 
formation determining on which arm the wristband is 
worn, 

the medical device having 

a reading unit reading the IC rag to obtain the operator 
^5 identification information and the left/right classification 
information; 

a device-in-use information generation unit generating 
device-in-use information in which the operator identifi- 
cation information and the left/right classification infer- 
no mation are associated with device Identification informa- 
tion of the medical device itself; and 
a transmission unit transmitting the device-in-use infor- 
mation, and 
the controller having 
25 a memory unit storing output pedal setting information 
comprising operator identification information identifying 
an operator; first pedal setting information comprising de- 
vice identification information identifying the medical de- 
vice corresponding to the first pedal and information 
30 about an output of the medical device corresponding to 
the first pedal; and second pedal setting information com- 
prising device identification information identifying the 
medical device corresponding to the second pedal and 
information about an output of the medical device corre- 
35 spending to the second pedal; and 

a control unit searching the output pedal setting informa- 
tion from the memory unit on the basis of the operator ID 
information in the devlce-in-use information; extracting, 
from the output pedal setting information, the output ped- 
^0 al setting information composed of a combination of first 
pedal setting information and second pedal information 
corresponding to the left/right classification information 
and the medical device identification information in the 
device-in-use information; and controlling the respective 
^5 medical devices on the basis of the extracted first and 
second pedal setting information, in accordance with 
holding-down states of the respective pedals. 



Brief Description of the Drawings 

50 

[0005] 

Fig. 1 illustrates a surgical operation system 1 in the 
first embodiment. 
55 Fig. 2 illustrates the outline of the internal configura- 
tion of a controller 2 in the first embodiment. 
Fig. 3 illustrates a start menu screen 21 displayed 
on a display panel 5 in the first embodiment. 
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Fig. 4 illustrates a course setting screen 31 displayed 
on a display panel 5 in the first embodiment. 
Fig. 5 illustrates a footswitch function assignment 
setting table 50 in the first embodiment. 
Fig. 6 illustrates astep switching screen 61 displayed 
on a display panel 5 in the first embodiment. 
Fig. 7 illustrates a process flow of a step switching 
operation in the first embodiment. 
Fig. 8 illustrates the overall configuration of a surgical 
operation system 70 in the second embodiment. 
Fig. 9 illustrates an example of footswitch usage his- 
tory information 72 in the second embodiment. 
Fig. 10 illustrates processes performed by a compu- 
ter 71 in the second embodiment. 
Fig. 1 1 illustrates an example of a medical device 
operation history checking screen in the second em- 
bodiment. 

Fig. 12 illustrates the overall configuration of a sur- 
gical operation system 80 in the third embodiment. 
Fig. 1 3 illustrates the outline of an IC tag reading and 
transmitting mechanism in a SonoSurg probe 81 in 
the third embodiment. 

Fig. 14 illustrates the transition of data from the ac- 
quisition to the transmission, to a reception terminal 
85, of IC tag information by an IC tag reading and 
transmitting mechanism 91 in the third embodiment. 
Fig. 15 illustrates a footswitch function assignment 
setting table 1 1 1 in the third embodiment. 
Fig. 16 illustrates a flow of a series of processes in 
the third embodiment. 

Description of the Preferred Embodiments 

<First embodiment> 

[0006] According to the disclosure of Japanese Laid- 
open Patent Publication No. 2002-238919, a footswitch 
has an output mode switching unit, and the mode selec- 
tion state is displayed overlapping an endoscope image 
on a monitor. In this case, however, some operators may 
select, by mistake, an output that is not to be used. In 
addition, the display of the selected mode overlapping 
the endoscope image may interfere with the field of view 
of the operator. 

[0007] Meanwhile, according to Japanese Laid-open 
Patent Application No. 1 1 -244321 , the respective out- 
puts are switched using a plurality of operation pedals, 
resulting in a troublesome switching operation and a risk 
of selecting, by mistake, an output that is not to be used. 
[0008] Therefore, the present embodiment provides 
an operation system in which output operations of med- 
ical devices required by each operator can be switched 
by minimum necessary switching operations. Particular- 
ly, an operation system in which medical devices to be 
used can be switched and their outputs can be adjusted 
using a footswitch having one switching button and two 
pedals is described below. 

[0009] Fig. 1 illustrates a surgical operation system 1 



in the present embodiment. The surgical operation sys- 
tem 1 has, for example, a controller 2, a footswitch 3, a 
speaker 4, a display panel 5, an electric surgical knife 
(bipolar) 6, an electric surgical knife (monopolar) 7, a 
5 SonoSurg (ultrasonic cutting and coagulating device) 8, 
and so on. 

[0010] The footswitch 3 has two output pedals 3a, 3b 
and a switching button 3c. The footswitch 3 is used for 
the switch, by means of the switching button 3c of the 

10 footswitch 3, to a medical device that the operator wants 
to use, selected from connected medical devices, and 
for setting the output of the medical device by means of 
the output pedals 3a, 3b of the footswitch 3. 
[0011] The controller 2 switches the medical devices 

^5 to be operated and controls the outputs of the medical 
devices, on the basis of an instruction signal generated 
by the holding down of the switching button 3c and the 
output pedals 3a, 3b. 

[0012] The speaker 4 is for providing voice guidance 
20 for the name or the type of the output of the selected 
medical device to be operated, in accordance with the 
operation detail of the footswitch 3. The display panel 5 
is a touch panel for registering the setting of the medical 
devices in advance and for selecting the medical devices. 
25 The display panel 5 displays a menu screen, a medical 
device registration screen, and the selected mode. 
[0013] Fig. 2 illustrates the outline of the internal con- 
figuration of the controller 2 in the present embodiment. 
A footswitch 3, a speaker 4, a display panel 5, an electric 
30 surgical knife (bipolar) 6, an electric surgical knife (mo- 
nopolar) 7, a SonoSurg 8, and so on are connected to 
the controller 2. 

[0014] The controller 2 includes a control unit 11, a 
GUI generation unit 1 2, a memory unit 1 3, a medical de- 
35 vice interface (hereinafter, an interface is referred to as 
l/F) 14, a display panel l/F 15, a speaker l/F 16, and a 
footswitch l/F 1 7. 

[0015] The medical device l/F 14 is an interface for 

communicating with medical devices including, for ex- 
ample, the electric surgical knife (bipolar) 6, the electric 
surgical knife (monopolar) 7, the SonoSurg 8, a pneu- 
moperitoneum device, a pump, and so on. 
[0016] The memory unit 13 includes memories such 
as a RAM (Random Access Memory), a ROM (Read Only 

^5 Memory) used for various processes and a hard disk 
drive (HDD) storing a large amount of data. 
[0017] The control unit 1 1 includes a CPU and the like 
that reads in and executes various processing programs 
stored in the memory unit 1 3. The control unit 1 1 controls 

50 various devices constituting the controller 2, as well as 
the communication between the controller 2 and the con- 
nected medical devices. 

[0018] The GUI generation unit 12 performs various 
image processing and composes an operation screen to 
55 be displayed on the display panel 5, on the basis of the 
control performed by the control unit 11. The screens 
described later are generated by the GUI generation unit 
12. 
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[001 9] The display panel l/F 1 5 is an interface for out- 
putting GUI image data generated by the GUI generation 
unit 12 to the display panel 5, and for receiving an oper- 
ation signal from the display panel 5. 
[0020] Fig. 3 illustrates a start menu screen 21 dis- 
played on the display panel 5 in the present embodiment. 
The start menu screen 21 is displayed when the operator 
inputs an operator ID and a password on a login screen 
(not shown in the drawing). The start menu screen 21 
has a selected course display space 22, a course list 23, 
a setting button 24, and an operation start button 25. 
[0021 ] On the display panel 5, a predetermined course 
can be selected from courses displayed on the course 
list 23, including "1 : URINOLOGY", "2: GENERAL SUR- 
GERY", "3: GYNECOLOGY", "4: GENERAL SURGERY 
(CHOLECYSTECTOMY)", "STANDARD", and so on. 
The course selected from the course list 23 is displayed 
in the selected course display space 22. In Fig. 3, "1: 
URINOLOGY" is selected from the course list 23 and 
displayed on the selected course display space 22. 
[0022] When the setting button 24 is held down after 
the course is selected from the course list 23, a shift to 
a course setting screen (Fig. 4) for performing detailed 
setting about the selected course is performed. When 
the operation start button 25 is held down, the screen 
shifts to the one in Fig. 6, and the mode shifts to the 
operation mode. 

[0023] Fig. 4 illustrates a course setting screen 31 dis- 
played on the display panel 5 in the present embodiment. 
The course setting screen 31 is composed of a setting 
course name display space 32, a footswitch function as- 
signment setting space 33, a standard setting button 41 , 
a cancel button 42, and a setting registration button 43. 
[0024] The setting course name display space 32 dis- 
plays the course name selected from the course list 23 
on the start menu screen 21 . The footswitch function as- 
signment setting space 33 can be set for the course dis- 
played in the setting course name display space 32. 
[0025] In the footswitch function assignment setting 
space 33, any medical devices and their outputs that the 
operator wants to use may be assigned to the left and 
right pedals 3a, 3b, for each switching step. 
[0026] The footswitch function assignment setting 
space 33 is composed of a medical device name display 
space 34, an output name display space 35, a pedal set- 
ting space 36, and a step setting space 37. The medical 
device name display space 34 displays the medical de- 
vices connected to the controller 2. The output name dis- 
play space 35 displays the selectable output names of 
each device displayed in the medical device name dis- 
play space 34. In the pedal setting space 36, the functions 
displayed in the outpour name display space 35 can be 
assigned to the left (L) /right (R) pedals, for each step. 
[0027] In the step setting space 37, for each step that 
is switched each time the switching button 3c of the foot- 
switch 3 is held down, the control corresponding to the 
operation of the pedals 3a, 3b of the footswitch 3 can be 
assigned. The step setting space 37 is composed of a 



step No. space 38, an ON/OFF display space 39, and a 
step name display space 40. 

[0028] The step No. space 38 displays the step num- 
bers. In Fig. 4, the setting for steps 1 through 4 may be 

5 performed. 

[0029] The ON/OFF display space 39 displays "ON" 
when the step is valid (in other words, when the switch 
to the step can be performed using the footswitch), and 
displays "OFF" when the step is invalid (in other words, 

10 when the switch to the step cannot be performed using 
the footswitch). Specifically, "ON" is displayed when the 
setting of the pedals has been done for the step in the 
pedal setting space 36. 

[0030] The step name display space 40 displays 
^5 names based on the medical devices and their outputs 
assigned to the left and right pedals in the pedal setting 
space 36. 

[0031] For example, in order to assign the output "co- 
agulation" of the medical device "monopolar" to the right 

20 pedal 3a in STEP 1, "R" indicated by a numeral 45 is 
selected. In addition, in order to assign the output "coag- 
ulation" of the medical device "bipolar" to the left pedal 
3b in STEP 1 , "L" indicated by a numeral 46 is selected. 
Then, the step name display space 40 displays the device 

25 names "BIPOLAR/MONOPOLAR" assigned to the left 
pedal/right pedal, and the ON/OFF display space 39 dis- 
plays "ON". 

[0032] For example, in order to assign the output "max- 
imum output" of the medical device "SonoSurg" to the 

30 right pedal 3a in STEP 2, "R" indicated by a numeral 47 
is selected. In addition, in order to assign the output "co- 
agulation" of the medical device "bipolar" to the left pedal 
3b in STEP 2, "L" indicated by a numeral 48 is selected 
in step 2. Then, the step name display space 40 displays 

35 the device and output names "BIPOLAR/SONO- 
SURG.MAX" assigned to the left pedal/right pedal, and 
the ON/OFF display space 39 displays "ON". 
[0033] When the standard setting button 41 is held 
down, the setting in the footswitch function assignment 

"^0 setting space 33 becomes the default setting. When the 
cancel button 42 is held down, the screen returns to the 
previous screen, without registering the setting in the 
footswitch function assignment setting space 33 in the 
controller 2. When the setting registration button 43 is 

^5 held down, the setting in the footswitch function assign- 
ment setting space 33 is registered in the controller 2, 
and the screen returns to the previous screen. 
[0034] Fig. 5 illustrates the footswitch function assign- 
ment setting table 50 in the present embodiment. The 

50 footswitch function assignment setting table 50 is stored 
in the memory unit 1 3 of the controller 2. When the setting 
registration button 43 in the course setting screen 31 is 
held down on the display panel 5, the setting details of 
the steps set in the footswitch function assignment setting 

55 space 33 are registered in the footswitch function assign- 
ment setting table 50. 

[0035] The footswitch function assignment setting ta- 
ble 50 is composed of data items including "operator ID" 
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51, "step No." 52, "course name" 53, "ON/OFF" 54, "left 
pedal assignment details (L)" 55, and "right pedal assign- 
ment details (R)" 56. 

[0036] For example, when an operator having an op- 
erator ID "A0001" registers the setting details in Fig. 4, 
four records corresponding to STEP 1 through STEP 4 
are generated. Then, "A0001" is stored in the "operator 
ID" 51; "Urinology" is stored in the "course name" 52; 
step numbers STEP 1 through STEP 4 are respectively 
stored in the "step No." 53 of each record; "ON/OFF" 
displayed in the ON/OFF display space 39 is stored in 
the "ON/OFF" 54. Each of the "left pedal assignment de- 
tails (L)" 55 and "right pedal assignment details (R)" 56 
is composed of data items "medical device ID" and "out- 
put", and stores details set in the pedal setting space 36. 
[0037] Thus, the course can be registered for each op- 
erator and procedure, assigning given device/output to 
be used to the left and right pedals. Next, the usage of 
the footswitch after the course registration is described. 
[0038] Fig. 6 illustrates a step switching screen 61 dis- 
played on the display panel 5 in the present embodiment. 
The step switching screen 61 is displayed when the op- 
eration start button 25 in the start menu screen 21 is held 
down. The step switching screen 61 displays the medical 
devices and contents of outputs selected from the med- 
ical devices connected to the controller 2 that the operator 
wants to use by switching by means of the footswitch 3. 
[0039] The step switching screen 61 is composed of a 
selected course display space 62, a step-in-use switch- 
ing list 63, a footswitch setting detail display unit 64, and 
a start menu button 65. The selected course display 
space 62 displays the "course name" displayed in the 
selected course display space 22 in the start menu 
screen 21 . The screen returns to the start menu screen 
21 when the start menu button 65 is held down. 
[0040] The step-in-use switching list 63 displays step 
setting information corresponding to the records of which 
"ON/OFF" 54 in the footswitch function assignment set- 
ting table 50 is ON. Specifically, first, when the screen 
switches from the start menu screen 21 to the step switch- 
ing screen 61, the control unit 1 1 reads out the footswitch 
function assignment setting table 50 from the memory 
unit 13. Then, the control unit 1 1 extracts predetermined 
records with the "operator ID" of the operator who has 
logged in and the "course name" displayed in the selected 
course display space 22 in the start menu screen 21 as 
the key. Then, the control unit 11 obtains, from the ex- 
tracted records, only the records of which "ON/OFF" 54 
is "ON", and makes the step-in-use switching list 63 dis- 
play, as the step setting information, the switching infor- 
mation corresponding to the obtained records. 
[0041] The step setting information selected in the 
step-in-use switching list 63 can be selected sequentially, 
every time the switching button 3c of the footswitch is 
held down. The selected step setting information is dis- 
played with emphasis. 

[0042] The footswitch setting detail display unit 64 dis- 
plays the step setting information selected in the step-in- 



use switching list 63 as an image assigned to each pedal 
of the footswitch 3, so as to facilitate the visual perception 
of the operator. The area indicated by a numeral 64a 
displays the device and output assigned to the right ped- 
5 al. The area indicated by a numeral 64b displays the de- 
vice and output assigned to the left pedal. The figure 
indicated by a numeral 64c represents the switching but- 
ton 3c. 

[0043] In the case of Fig. 6, the switch is performed in 
10 the order of stepi , step 2, step 1 ... every time the switch- 
ing button 3c of the footswitch 3 is held down, and the 
display on the footswitch setting detail display unit 64 
changes accordingly. 

[0044] Fig. 7 illustrates a process flow of a step switch- 

15 ing operation in the present embodiment. When the op- 
eration start button 25 on the start menu screen 21 is 
held down, the control unit 1 1 starts the process of shifting 
to the step switching screen 61 (SI). 
[0045] The control unit 11 reads out the footswitch 

20 function assignment setting table 50 from the memory 
unit 13. Then, the control unit 1 1 extracts predetermined 
records with the "operator ID" of the operator who has 
logged in and the "course name" displayed in the selected 
course display space 22 in the start menu screen 21 as 

25 the key. Then, the control unit 1 1 obtains, from the ex- 
tracted records, the records of which "ON/OFF" 54 is 
"ON" as the step setting information (S2). 
[0046] Then, the control unit 1 1 makes the GUI gen- 
eration unit 12 display the step switching screen 61 with 

30 the step-in-use switching list 63 set with the step setting 
information (S3). 

[0047] When the switching button 3c of the footswitch 
3 is held down (S4), a switching signal is transmitted to 
the control unit 11. The control unit 11 receives the 
35 switching signal and instructs the GUI generation unit 1 2 
to perform the switching of the step-in-use. Having re- 
ceived the instruction from the control unit 1 1, the GUI 
generation unit 12 displays, with emphasis, the record 
subsequent to the record that is currently displayed with 
emphasis in the step-in-use switching list 63 (S5). 
[0048] Then, the control unit 1 1 switches the setting to 
the setting based on the selected step setting information 

(56) . Specifically, the control unit 1 1 reads in, as new 
setting information, the information held in "left pedal as- 

^5 signment details" 55 and "right pedal assignment details" 
56 corresponding to the selected step setting information 
and performs the setting. The newly set details are output 
with voice from the speaker 4 to provide voice guidance 

(57) . 

50 [0049] The control unit 1 1 gives the medical devices 
an output instruction in accordance with the holding- 
down motion of the right pedal 3a/left pedal 3b of the 
footswitch 3 (S8). A case assuming left pedal assignment 
details "bipolar: coagulation" and right pedal assignment 

55 details "SonoSurg: MAX" is explained for example. When 
the left pedal 3b is held down, an instruction signal is 
transmitted to the control unit 11. Having received the 
instruction signal, the control unit 1 1 instructs the electric 
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surgical knife (bipolar) 6 to perform output for coagula- 
tion. Meanwhile, when the right pedal 3a is held down, 
the control unit 1 1 instructs the SonoSurg 8 to perform 
output at the maximum level. Each medical device oper- 
ates in accordance with the instruction. 
[0050] The processes in S4 through S8 are repeated 
every time the switching button 3c of the footswitch 3 is 
held down. When the start menu button 65 is held down 
("Yes" in S9), the screen returns to the previous screen, 
and the flow is terminated. 

[0051] Thus, according to the present embodiment, 
the footswitch has two output pedals and one switching 
unit. The outputs of medical devices can be assigned to 
the output pedals of the footswitch in advance, and a 
plurality of steps for the assignment can be registered. 
The steps can be switched by means of the switching 
unit of the footswitch in accordance with the registered 
details. The course composed of the assignment for the 
outpour pedals and the number of steps can be set for 
each operator in advance. 

[0052] While an example of assigning the output con- 
trol of medical devices to the left and right pedals is de- 
scribed with respect to the present embodiment, this is 
not a limitation, and the output control of medical devices 
may be assigned to only one of the pedals. 
[0053] According to the present embodiment, the out- 
puts of a plurality of medical devices such as electric 
surgical knives, an ultrasonic cutting and coagulating de- 
vice, a pneumoperitoneum device, a pump, and so on 
can be controlled with a single footswitch. In addition, the 
output setting of the medical devices can selected with 
a single footswitch for each operator. Therefore, the out- 
put operations required for the operator can be switched 
in advance with minimum necessary operations. 

<Second embodiment> 

[0054] With respect to the present embodiment, a sys- 
tem in which the usage history of medical devices can 
be recorded by recording the operation data of the foot- 
switch in the first embodiment is explained. For the same 
constituent elements as the ones in the first embodiment, 
the same numerals are assigned and the explanation for 
them is omitted. 

[0055] Fig. 8 illustrates the overall configuration of a 
surgical operation system 70 in the present embodiment. 
In Fig. 8, a computer 71 is added to the surgical operation 
system 1 in Fig. 1 . The operation history of a foot pedal 
3 is stored in the memory unit 13 as footswitch usage 
history information 72. 

[0056] Fig. 9 illustrates an example of footswitch usage 
history information 72 in the present embodiment. The 
footswitch usage history information 72 includes data 
items such as "medical device ID", "output name", "output 
value", "pedal holding down start time", "pedal holding 
down end time", and so on. The "medical device ID" is 
an ID for identifying a medical device. The "output name" 
is a name specifying an output of a medical device as- 



signed to a pedal of the footswitch 3. The "output value" 
is a value of an output. The "pedal holding down start 
time" and "pedal holding down end time" are the times 
on which the holding down of the pedal of the footswitch 
5 3 is started, and the time on which the holding down is 
terminated, respectively. 

[0057] The control unit 1 1 obtains the "pedal holding 
down start time" and "pedal holding down end time" of 
the output pedals 3a, 3b on the basis of instruction signals 

^0 from the respective pedals. The control unit 11 further 
associates the "pedal holding down start time" and "pedal 
holding down end time" with the currently-used "medical 
device ID", "output name", "output value" and stores them 
in the memory unit 13 as the footswitch usage history 

15 information 72. 

[0058] Fig. 10 illustrates processes performed by the 
computer 71 in the present embodiment. When the com- 
puter 71 issues a transmission request for the footswitch 
usage history information 72, the controller 2 obtains the 

20 footswitch usage history information 72 from the memory 
unit 13, and transmits it to the computer 71 . 
[0059] Upon receiving the footswitch usage history in- 
formation 72 (S11), the computer 71 performs analysis 
to compile the number of output from them medical de- 

25 vice, the total output time, the maximum output power, 
the minimum output power, the longest output time, the 
output proportion and the like, and to calculate the output 
distribution (SI 2). The computer 71 displays the result 
of the analysis/compilation on the display 71a as illus- 

30 trated in Fig. 11 (SI 3). 

[0060] Fig. 1 1 illustrates an example of a medical de- 
vice operation history checking screen in the present em- 
bodiment. A medical device operation history checking 
screen generated by the computer 71 on the basis of the 

35 footswitch usage history information 72 about the Sono- 
Surg is illustrated in Fig. 1 1 . In Fig. 1 1 , according to the 
analysis/compilation performed for the footswitch usage 
history information 72, the values "output time: 499 
times", "total output time: 1 130 seconds", "maximum out- 
put power: 1 00%", "minimum output power: 70%", "long- 
est output time: 31 seconds", "output proportion; 7.49%" 
are displayed with respect to the output "H P5" of the Son- 
oSurg, as well as the output distribution chart. 
[0061] Thus, according to the present embodiment, 

^5 the footswitch usage history information of the footswitch 
can be recorded and output from the controller to the 
computer. The computer 71 is able to perform analysis/ 
compilation of the footswitch usage history information. 
Meanwhile, the display style on the display is not limited 

50 as descried in the present embodiment, and various 
known display styles may be used depending on the pur- 
pose. 

<Third embodiment> 

55 

[0062] The present embodiment makes it possible to 
automatically recognize the medical device that the op- 
erator is actually holding, and to assign an output regis- 
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tered in advance to each pedal of the footswitch on the 
basis of the result of the recognition. For the same con- 
stituent elements as the ones in the first embodiment, 
the same numerals are assigned and the explanation for 
them is omitted. 

[0063] Fig. 12 illustrates an overall configuration of a 
surgical operation system 80 in the present embodiment. 
The operator is wearing a wristband 84 with an embed- 
ded IC tag on the right wrist, and is holding a SonoSurg 

probe 81 with the right hand. The SonoSurg probe 81 is 
equipped with a reader 83 for reading an IC tag and a 
transmission unit 82 for transmitting data to a reception 
terminal 85. While the footswitch 3 does not have a 
switching button 3c in Fig. 12, a footswitch 3 with a switch- 
ing button 3c may also be used. 

[0064] Fig. 1 3 illustrates the outline of an IC tag reading 
and transmitting mechanism in the SonoSurg probe 81 
in the present embodiment. An IC tag reading and trans- 
mitting mechanism 91 is independent from a medical de- 
vice driving mechanism 90 related to operation and con- 
trol of medical devices, and may either be a built-in type 
or an external type. 

[0065] The IC tag reading and transmitting mechanism 
is composed of an IC tag reading and transmitting unit 
91 and a detection unit 95. The detection unit 95 is a 
sensor (a pressure sensor, a thermal sensor and the like) 
or a switch that determines whether or not the operator 
has held a medical device or not. The IC tag reading and 
transmitting unit 91 is composed of a reader 83, a control 
unit 92, a memory unit 93, and a transmitting unit 82. 
[0066] The memory unit 93 stores medical device I Ds. 
The reader 83 is driven on the basis of the result of de- 
tection performed by the detection unit 95, and reads out 
information stored in an IC tag 94 in a wristband 84. The 
reader 83 reads information within a close range, i.e., 
within a range in which the IC tag 94 of the wristband 84 
worn by an operator holding a medical device can be 
read. 

[0067] Fig. 1 4 illustrates the transition of data from the 
acquisition to the transmission, to a reception terminal 
85, of IC tag information by the IC tag reading and trans- 
mitting mechanism 91 in the present embodiment. The 
ICtag 94 stores "operator ID" and "left/right classification" 
as IC tag information. 

[0068] The "operator ID" stores the operator ID of the 
person who is actually wearing the wristband 84. The 
"left/right classification" stores information about on 
which arm the person is wearing the wristband. There- 
fore, when the wristband 84 is worn on the right arm, "R" 
is stored in the left/right classification", when the wrist- 
band 84 is worn on the left arm, "L" is stored in the left/ 
right classification". The wristband 84 may be worn either 
on one arm or on both arms. Even when the wristbands 
are worn on both arms and each hand holds a medical 
device, the reader 83 mounted on the medical device 
held with the left arm does not read the IC tag information 
of the wristband on the right arm, due to the limitation of 
the reading range of the reader 83 described above. 



[0069] The control unit 92 generates device-in-use in- 
formation 101 that is information in which the IC tag in- 
formation and the medical device ID are associated. The 
device-in-use information 1 01 is transmitted to the recep- 

5 tion terminal 85 by the transmission unit 82. The device- 
in-use information 1 01 received by the reception terminal 
85 is transmitted to the controller 2. 
[0070] Fig. 15 illustrates a footswitch function assign- 
ment setting table 1 1 1 in the present embodiment. In Fig. 

10 1 5, in the same way as in the first embodiment, the com- 
bination of functions to be assigned to the left and right 
pedals 3a, 3b is registered in advance using the display 
panel 5, and stored in the memory unit 13. 
[0071] The footswitch function assignment setting ta- 

15 ble 1 1 1 is composed of "operator I D" 1 1 2, "course name" 
113 "left pedal assignment details (L) "114, and "right 
pedal assignment details (R)" 115. The "left pedal as- 
signment details (L) " 114 and "right pedal assignment 
details (R) "115 are respectively composed of "medical 

20 device ID" and "output". The "operator ID" 112, "course 
name", "left pedal assignment details (L) "114, and "right 
pedal assignmentdetails (R) " 1 15correspondto the "op- 
erator ID" 56, "course name" 53, "left pedal assignment 
details (L) " 55, and "right pedal assignment details (R)" 

25 56, respectively. 

[0072] Fig. 16 illustrates a flow of a series of processes 
in the present embodiment. Fig. 16 is explained with ref- 
erence to Fig. 1 2 through Fig. 1 5. First, an operator wear- 
ing wristbands 84 on left and right arms holds a given 

30 medical device (or a medical tool) in accordance with the 
operation course (S21). The detection unit 95 then de- 
tects the holding motion done by the operator, and trans- 
mits a detection signal to the reader 83. 
[0073] Upon receiving the detection signal from the de- 

35 tection unit 95, the reader 83 reads out IC tag information 
from the IC tag 94 in the wristband 84 (S22). Specifically, 
the reader 83 transmits a predetermined electric wave. 
[0074] Upon receiving the electric signal from the read- 
er 83, the IC tag 94 is driven and transmits IC tag infor- 

"^0 mation that has been stored in advance. The reader 83 
receives the transmitted IC tag information. Then, the 
control unit 92 performs a decode process for the trans- 
mitted IC tag information, and obtains the "operator ID" 
and "left/right classification" as IC tag information. 

45 [0075] Next, the control unit 92 reads out the "medical 
device ID" from the memory unit 93, and associates the 
"medical device ID" with the "operator ID" and the "left/ 
right classification" to generate device-in-use information 
101 (S23). The device-in-use information 101 is trans- 
it? mitted to the reception terminal 85 by the transmission 
unit 82 (S24). The device-in-use information for the right 
hand and device-in-use information for the left hand are 
transmitted, in the present embodiment. 
[0076] Upon receiving the device-in-use information 

55 101, the reception terminal 85 transmits it to the controller 
2. Upon receiving the device-in-use information 1 01 , the 
controller 2 searches the footswitch function assignment 
setting table 1 1 1 with the "operator ID" in the device-in- 
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use information 1 01 and tine "course name" tliat lias been 
identified in advance as the key (S25). 
[0077] Tine controller 2 obtains, on the basis of the "left/ 
right classification" and the "medical device ID" in the 
device-in-use information, a record that corresponds to 
the combination, from the searched records (S26). For 
example, when two pieces of device-in-use information 
"BIPL01 , A0001 , L" and "SONO01 , A0001 , R" have been 
obtained, it indicates that the medical device "BIPL01 " is 
held with the "left (L) " hand, and "SONO01 " is held with 
the "right" hand. Therefore, the controller 2 obtains the 
record (in the case of Fig. 1 5, the second record from the 
top) that corresponds to the combination. 
[0078] The controller 2 assigns output information to 
the left and right pedals 3a and 3b on the oasis of the 
obtained record (S27). In other words, the controller 2 
sets the "output" information held in the "left pedal as- 
signment details (L) "114 and "right pedal assignment 
details(R)" 1 1 5 of the obtained record to the correspond- 
ing pedals. The newly set details are output with voice 
from the speaker 4 (S28). 

[0079] In this condition, the controller 2 gives the med- 
ical device an output instruction in accordance with the 
holding-down motion of the right pedal 3a/left pedal 3b 
of the footswitch 3 (S29) . A case assuming left pedal 
assignment details "BIPL01 (bipolar) : coagulation" and 
right pedal assignment details "SONO01 (SonoSurg): 
MAX" is explained for example. When the left pedal 3b 
is held down, the controller 2 instructs the electric surgical 
knife (bipolar) 6 to perform output for coagulation. Mean- 
while, when the right pedal 3a is held down, the control 
unit 1 1 instructs the SonoSurg 8 to perform output at the 
maximum level. The respective medical devices operate 
in accordance with the instructions. 
[0080] While the IC tag is provided on the operator side 
and the reader is provided on the medical device side 
according to the present embodiment, this is not a limi- 
tation. For example, a wristband equipped with a reader 
having a transmission unit may be provided on the op- 
erator side, and an IC tag may be provided on the medical 
device side. In addition, the transmission unit 82 and the 
reception terminal 85 may be connected by wireline con- 
nection. In addition, while an example of assigning the 
output control of medical devices to the left and right ped- 
als is described with respect to the present embodiment, 
this is not a limitation, and the output control of medical 
devices may be assigned to only one of the pedals. 
[0081] According to the present embodiment, no 
switching by means of a switching button of the footswitch 
is required, and even if the operator does not voluntarily 
select the combination of medical devices to be used, 
the automatic recognition can be performed only with the 
actual motion of the operator holding the medical device 
to be used. Therefore, the operator can start the usage 
of the medical device immediately. 
[0082] As described above, an operation system ac- 
cording to the present invention includes a controller (2) 
controlling a plurality of medical devices and a footswitch 



(3) transmitting an instruction signal to the controller. The 
medical device is, for example, an electric surgical knife 
device, an ultrasonic coagulating and cutting device, a 
pneumoperitoneum device or a pump and the like. 
5 [0083] The footswitch (3) has a selection unit (3c) and 
a first and second pedals (3a, 3b). The selection unit (3c) 
is capable of selecting, from the medical devices, a med- 
ical device to be used and an output of the medical device. 
The first and second pedals are capable of instructing 
10 the selected medical device to perform the output. 

[0084] The controller (2) has a memory unit (13) and 
a control unit (1 1 ). The memory unit stores output pedal 
setting information that includes operator identification 
information identifying an operator, first pedal setting in- 
15 formation and second pedal setting information. The first 
pedal setting information is composed of device identifi- 
cation information identifying the medical device corre- 
sponding to the first pedal and information about an out- 
put of the medical device corresponding to the first pedal. 
The second pedal setting information is composed of de- 
vice identification information identifying the medical de- 
vice corresponding to the second pedal and information 
about an output of the medical device corresponding to 
the second pedal. 

[0085] The control unit (1 1 ) controls, when the selec- 
tion unit selects given output pedal setting information 
and the respective pedals are held down, the respective 
medical devices on the basis of the first and second pedal 
setting information in the output pedal setting information. 
[0086] According to the present invention, by adopting 
a configuration as described above, the output opera- 
tions of medical devices required by each operator can 
be switched by minimum necessary switching opera- 
tions. In other words, medical devices to be used can be 
switched and their outputs can be adjusted using a foot- 
switch having one switching button and two pedals. Ac- 
cordingly, output operations of medical devices required 
by each operator can be switched by minimum necessary 
switching operations. 

[0087] In addition, the control unit (1 1 ) is capable gen- 
erating and storing, in the memory unit (13), usage his- 
tories of the first and second pedals on the basis of in- 
struction signals from the first and second pedals. By 
adopting such a configuration, the usage history of med- 
ical devices can be recorded by recording the operation 
data of the footswitch. 

[0088] The operation system further has a display unit 
(71 a) displaying an output state of the medical device on 
the basis of the usage histories of the first and second 
pedals. By adopting such a configuration, the usage his- 
tories can be compiled in accordance with the purpose, 
and can be displayed in a display format such as a graph, 
matrix and the like that facilitates visual perception. 
[0089] The operation system may further comprise a 
wristband (84). The wristband (84) is to be worn on each 
arm of the operator. The wristband has an IC tag (94) 
storing operator identification information of the operator 
and left/right classification information determining on 
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which arm the wristband is worn. 

[0090] The medical device has a reading unit (83), a 
device-in-use information generation unit (92), and a 
transmission unit (82). 

[0091] The reading unit (83) reads the IC tag (94) to 
obtain the operator identification information and the left/ 
right classification information. The device-in-use infor- 
mation generation unit (92) generates device-in-use in- 
formation in which the operator identification information 
and the left/right classification information are associated 
with device identification information of the medical de- 
vice itself. The transmission unit (82) transmits the de- 
vice-in-use information. 

[0092] By adopting a configuration as described 
above, IC tag information of a wristband of the operator 
can be obtained. 

[0093] When the controller receives the device-in-use 

information, the control unit searches the output pedal 
setting information from the memory unit on the basis of 
the operator ID information in the device-in-use informa- 
tion. The control unit then extracts, from the output pedal 
setting information, the output pedal setting information 
composed of a combination of first pedal setting informa- 
tion and second pedal information corresponding to the 
left/right classification information and the medical device 
identification information in the device-in-use informa- 
tion. The control unit then controls the respective medical 
devices on the basis of the extracted first and second 
pedal setting information, in accordance with holding- 
down states of the respective pedals. 
[0094] By adopting a configuration as described 
above, the automatic recognition can be performed to 
determine with which hand a medical device is held, only 
with the actual motion of holding the medical device to 
be used, and the output of the medical device can be 
assigned to each pedal. 

[0095] Meanwhile, the present invention is not limited 
to the embodiments described above, and various con- 
figurations or embodiments may be adopted without de- 
parting from the scope of the present invention. 



Claims 

1. An operation system comprising: 

a controller (2) controlling a plurality of medical 
devices and 

afootswitch (3) transmitting an instruction signal 

to the controller, 

wherein 

the footswitch (3) comprises: 
a selection unit (3c) capable of selecting, from 
the medical devices, a medical device to be used 
and an output of the medical device; and 
a first and second pedals (3a, 3b) capable of 
instructing the selected medical device to per- 
form the output, and 



the controller (2) comprises: 
a memory unit (13) storing output pedal setting 
information comprising operator identification 
information identifying an operator; first pedal 
5 setting information comprising device identifica- 

tion information identifying the medical device 
corresponding to the first pedal and information 
about an output of the medical device corre- 
sponding to the first pedal; and second pedal 
10 setting information comprising device identifica- 

tion information identifying the medical device 
corresponding to the second pedal and informa- 
tion about an output of the medical device cor- 
responding to the second pedal; and 
15 acontrol unit (1 1 ) controlling, when the selection 

unit selects given output pedal setting informa- 
tion and the respective pedals are held down, 
the respective medical devices on the basis of 
the first and second pedal setting information in 
20 the output pedal setting information. 

2. The operation system according to claim 1 , wherein 
the control unit (11) generates and stores, in the 
memory unit, usage histories of the first and second 

25 pedals on the basis of instruction signals from the 
first and second pedals. 

3. The operation system according to claim 2, further 
comprising 

30 a display unit (71 a) displaying an output state of the 
medical device on the basis of the usage histories 
of the first and second pedals. 

4. The operation system according to claim 1, further 

35 comprising: 

a wristband (84) worn on each arm of the oper- 
ator, the wristband having an IC tag storing op- 
erator identification information of the operator 
40 and left/right classification information determin- 

ing on which arm the wristband is worn, wherein 
the medical device comprises: 
a reading unit (83) reading the IC tag to obtain 
the operator identification information and the 
^^5 left/right classification information; 

a device-in-use information generation unit (92) 
generating device-in-use information in which 
the operator identification information and the 
left/right classification information are associat- 
50 ed with device identification information of the 

medical device itself; and 
a transmission unit (82) transmitting the device- 
in-use information. 

55 5. The operation system according to claim 4, wherein 
when the controller (2) receives the device-in-use 
information, 

the control unit (1 1 ) searches the output pedal setting 
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information from tlie memory unit on tlie basis of the 
operator ID information in tine device-in-use informa- 
tion; extracts, from the output pedal setting informa- 
tion, the output pedal setting information composed 
of a combination of first pedal setting information and 5 
second pedal information corresponding to the left/ 
right classification information and the medical de- 
vice identification information in the device-in-use in- 
formation; and controls the respective medical de- 
vices on the basis of the extracted first and second fo 
pedal setting information, in accordance with hold- 
ing-down states of the respective pedals. 

6. The operation system according to claim 1 , wherein 

the medical device is an electric surgical knife de- 15 
vice, an ultrasonic coagulating and cutting device, a 
pneumoperitoneum device or a pump. 

7. An operation system comprising: 

20 

a plurality of medical devices; 
a controller (2) controlling the medical devices; 
a footswitch (3) having first and second pedals 
capable of instructing the medical devices to 
perform the output and transmitting an instruc- 25 
tion signal to the controller in accordance with 
holding-down states of the respective pedals; 
and 

a wristband (84) worn on each arm of the oper- 
ator, the wristband having an IC tag storing op- 30 
erator identification information of the operator 
and left/right classification information determin- 
ing on which arm the wristband is worn, wherein 
the medical device comprises: 
a reading unit (83) reading the IC rag to obtain 35 
the operator identification information and the 
left/right classification information; 
a device-in-use information generation unit gen- 
erating (92) device-in-use information in which 
the operator identification information and the 
left/right classification information are associat- 
ed with device identification information of the 
medical device itself; and 
a transmission unit (82) transmitting the device- 
in-use information, and 
the controller (2) comprises: 
a memory unit (13) storing output pedal setting 
information comprising operator identification 
information identifying an operator; first pedal 
setting information comprising device identifica- so 
tion information identifying the medical device 
corresponding to the first pedal and information 
about an output of the medical device corre- 
sponding to the first pedal; and second pedal 
setting information comprising device identifica- 55 
tion information identifying the medical device 
corresponding to the second pedal and informa- 
tion about an output of the medical device cor- 



responding to the second pedal; and 
a control unit (11) searching the output pedal 
setting information from the memory unit on the 
basis of the operator ID information in the de- 
vice-in-use information; extracting, from the out- 
put pedal setting information, the output pedal 
setting information composed of a combination 
of first pedal setting information and second ped- 
al information corresponding to the left/right 
classification information and the medical de- 
vice identification information in the device-in- 
use information; and controlling the respective 
medical devices on the basis of the extracted 
first and second pedal setting information, in ac- 
cordance with holding-down states of the re- 
spective pedals. 

8. The operation system according to claim 7, wherein 
the medical device further comprises: 

a detection unit (95) detecting that the operator 
has held the medical device, and 
the reading unit (83) reads outthe operator iden- 
tification information and the left/right classifica- 
tion information from the IC tag of the wristband, 
on the basis of a result of detection performed 
by the detection unit. 
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